EBERLINE ANALYTICAL CORPORATION

60! SCARBORO ROAD
E B E R '._l N E Oak RIDGE, TENNESSEE 37830
SERVICES PHONE (865) 4810683

Fax (865} 483-4621

EBS-OR-37350
July 15,2014

Dan Feezor

Feezor Engineering, Inc.
406 East Walnut Street
Chatham, IL 62629

"CASE NARRATIVE - SUPPLEMENTAL
Work Order # 14-05094-OR

SAMPLE RECEIPT

This work order contains seven air filter samples received 05/21/2014. These samples were analyzed for
Isotopic Thorium and Gross Alpha/Beta.

CLIENT ID LABID CLIENT ID LABID

1037-1/OUTSIDE TRAILER 14-05094-04  90037-5/TRANSFER STATION  14-05094-08
1037-2/OUTSIDE TRAILER 14-05094-05  90037-6/TRANSFER STATION  14-05094-09
1037-3/OUTSIDE TRAILER 14-05094-06 1037B-7/OUTSIDE TRAILER 14-05094-10

90037-4/TRANSFER STATION 14-05094-07

ANALYTICAL METHODS

Isotopic Thorium was analyzed using Method EML Th-01 Modified. Gross Alpha/Beta was performed
using Method LANL MLR-100 Modified.

ANALYTICAL RESULTS

Combined Standard Uncertainty is reported at 2-sigma value.

CORRECTIONS (SUPPLEMENTAL)

Due to incorrect air volumes used in the calculation of results for sample IDs 1037-1/OUTSIDE
TRAILER and 1037B-7/OUTSIDE TRAILER, sample results were recalculated using correct air
volumes. The attached spreadsheet details these corrections.

ISOTOPIC THORIUM

Samples were prepared by removing representative aliquots following digestion in mixed acid digestions
and dilutions as appropriate. Aliquots were taken from dilutions and Thorium was selectively extracted by
ion exchange. Thorium was eluted, micro-precipitated and mounted on micro-porous filter media. Sample
activities were then determined by alpha spectroscopy using energy specific regions of interest for
Thorium-228, Thorium-230 and Thorium-232. Chemical recovery was determined by the use of a
Thorium-229 tracer. Activity of the Thorium-229 tracer was determined by alpha spectroscopy using an
energy specific region of interest.
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ANALYTICAL RESULTS CONTINUED

ISOTOPIC THORIUM CONTINUED

Samples demonstrated acceptable results for all Thorium analyses. Chemical recovery was acceptable for
all samples. The Thorium-228, Thorium-230 and Thorium-232 method blank demonstrated acceptable
results. Results for the Thorium-228, Thorium-230 and Thorium-232 duplicate demonstrated a high
relative percent difference; however, normalized difference is within acceptable limits for the analytical
technique. Results for the Thorium-228, Thorium-230 and Thorium-232 laboratory control sample
demonstrated an acceptable percent recovery.

GROSS ALPHA & BETA

Smears analyzed for Gross Alpha and Beta activity were attached directly to a stainless steel planchet and
transferred to the counting room for activity determinations by gas-flow proportional counting.

Samples demonstrated acceptable results for all Gross Alpha and Beta analyses. The Gross Alpha and
Beta method blank demonstrated acceptable results. Results for the Gross Alpha and Beta replicate
demonstrated an acceptable relative percent difference and normalized difference. Results for the Gross
Alpha and Beta laboratory control sample demonstrated an acceptable percent recovery.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cogmzant project manager or his/her
designee to be accurate as verified by the following signature.

—

M.R.‘.McDouga
Laboratory Manager

Date: 7/15/2014

Eberline Analytical wants and encourages your feedback regarding our performance providing radioanalytical services. Please
visit http://www.eberlineservices.com/client.him to provide us with feedback on our services.
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Printed: 7/5/2014 1:31 PM Page 1 of 2
) Report To: Work Order Délails: )
Eberline Analytical Dan Feezor SDG: 14-05094 SUPPLEMENTAL.
) . . Feezor Engineering, Inc. Purchase Qrder: BT-026-PO1
! Final Report of Analysis 406 East Walnut Street Analysis Category: | ENVIRONMENTAL
Chatham, IL 62629 Sampie Matrix. AF
Ll‘;’ S;;":’e'e c':;“‘ Sg‘:{:’ RQDZ‘:Z" A"gzj‘s B‘!’gh Analyte Method Result cu csu MDA cv R:I:’i‘t’:
14-05084-01 LCS KNOWN 05/22/14 00,00 5/21/2014 | 5/27/2014 | 14-05094 | Gross Alpha | LANL MLR-100 Modified 2. 71604 117E-06 uCmi
14-05084-01 LCS SPIKE 05/2214 00:00 52172014 | 512712014 | 14.05094 | Gross Alpha | LANL MLR-100 Modified 2.89E-04 5.38E-06 3.20E-08 7.81£-08 1.336-06 uCiimi
140508402 MBL BLANK 0512214 00:00 52472014 | 512702014 | 1405094 | Gross Alpha | LANL MLR-100 Medified 0.00E+00 23112 23112 §13E-12 2.30E-11 uCifmi
14-05084-03 nup 1037-1/OUTSIDE TRAILER 04411714 13:30 512112014 | 5/23/2094 | 14-05094 | Gross Alpha | LANL MLR-100 Modified 1.55E.18 3.05E-16 348E-18 1.78E-16 1.36E-16 ulifmi
14-05084-04 Do 1037-1/OUTSIDE TRAILER 04411114 13:30 5121/2014 | 5/23/2014 | 14-05094 | Gross Alpha | LANL MLR-100 Medified 1.34E-15 2.88E-16 3.24E-18 1.68E-16 1.28E-16 uCifmt
14-05084-05 TRG 1087-2/0UTSIDE TRAILER 04/25/14 10:20 52172014 | 5/23/2014 | 14-05094 | Gross Alpha | LANL MLR-100 Modified 1.25E-06 3.80E-07 4,04E-07 2 98E.07 144E-CB ©ouCils
14-05094-06 TRG 1037-3I0UTSIDE TRAILER 0509114 10:13 52172014 | 82372014 | 1405084 | Gross Alpha | LANL MLR-100 Modified 3.24E-07 237807 240E-07 3.33E-07 149E-06 uCifs
14-05084-07 TRG Q0037-4/TRANSFER STATION 04111114 14:00 52472014 | 51232014 | 1405084 | Gross Alpha | LANL MLR-100 Madified 7.46E-07 3.38E-07 3.48E-07 4.16€-07 1.52E-06 uCifs
" 14-05004-08 TRG SO037-5TRANSFER STATION 04/25114 10:36 §/24/2014 | 512372014 | 14-050984 | Gross Alpha | LANL MLR-100 Modified 2.85E.07 2.228-07 2.24E.07 3ABE-OF 1.43E-06 uCifs
1 14-05004-08 TRG SO037-B/TRANSFER STATION 05/08114 10:26 5/2972014 | 512312014 | 1405094 | Gross Alpha | LANL MLR-100 Madified 1.34E-07 2.03E-07 2.04E-07 3.59E-07 1.80E-06 uCifs
14-05084-10 TRG 1037B-7/OUTSIDE TRAILER 04/11/14 13:30 52172014 | 51232014 1 1405094 | Gross Alpha | LANL MLR-100 Modified 1.21€-16 1.41E-16 1.12B-16 167E-16 1.27E-16 uCifml
14-05084-01 LC8 KNOWN 05/22/14 00:00 52112014 | 52712014 | 14-05084 | Gross Beta LANL MLR-100 Modified 3.05E-04 918606 ¢ uCiimi
14.05084-01 LCS SPIKE 05/22/14 00:00 52172014 | 5/27/2014 | 1405094 | Gross Bela LANL MLR-100 Modified 3.00E-04 4.59E-08 4.176-05 6.80E-07 1.98E-08 uCifmi
14.05084-02 MBL BLANK 05/22/14 00:00 52412014 | 5/27/2014 | 14-05094 | Gross Beta LANL MLR-100 Modified -2.54E-12 6.79E-12 6.80E-12 1.256-11 3T78E-11 uCifmi
14-05004-03 pue 1037-1/OUTSIDE TRAILER 0411714 13:30 B2Y2044 1 5232014 | 1405084 | Gross Bela LANL MLR-100 Modified 142E.14 7.28E-16 2.08E-15 387616 1.11E-15 uCifmi
14.05084-04 DO 1037-1/OUTSIDE TRAILER 04/11/14 13:30 82142044 | 572312014 | 14.05094 | Gross Beta LANL MLR-100 Modified 141E-14 7H1E-16 2.09E-15 4.92E-16 1.54E-15 uGifmi
14-05094-05 TRG 1037-2/0UTSIDE TRAILER 0472514 10:20 B24i2014 | 5123/2014 | 1405094 | Gross Beta LANL MLR-100 Modified 1.18E.05 8.24E-07 1.87E-06 6.938.07 2.04E-08 uCifs
14-05084-08 TRG 1037-31OUTSIDE TRAILER 05/09/14 10:13 52172014 | 52372014 | 1405084 | Gross Bela LANL MLR-100 Modified 564E-08 7.23E-07 1.06E-06 7.76E07 2.3BE-06 uCils
14-05094-07 TRG S0037-4/TRANSFER STATION 04/11/14 14:00 52142014 | 5/23/2014 | 1405084 | Gross Bela LANE MLR-100 Modified B8.94E.06 8,28E-07 1.48E-06 7.13E-07 2.13E-08 uCi's
14-05094-08 TRG BO037-5/TRANSFER STATION 04/25/14 10:36 52412014 | 5/23/2014 | 1405084 | Gross Beta LANL MLR-100 Modified 5.30E-06 6.60E-07 9.868-07 6.31E-07 1.81E-06 uCils
. 14-05004-08 TRG 80037-6/TRANSFER STATION 05456114 10:26 5212014 | 5/23/12014 | 14-05094 | Gross Beta LANL MLR-100 Modified 3.26E-06 6.03E-07 7.528.07 7.34E-07 2.19E-06 uCifs
I 14-05094-10 TRG 1037B-7IOUTSIDE TRAILER 04/11114 13:30 512172014 | §/23/2014 | 14-05094 | Gross Beta LANL MLR-100 Modified 1.35€-15 341E-16 3.89E-16 467E-16 1.42E-15 uCiiml
14-05094-01 Les KNOWN 05122114 00,00 5RY2014 | S/20/2014 | 1405094 | Thorum-228 EML Th-01 Modified 4.91E-06 1.77E-07 uCifmit
14-05094-01 1Cs SPIKE 05/22/14 00:00 5242014 | 5/29/2014 | 14-05094 | Thorium-228 EML Th-01 Modified 5.75E-06 9.08E-07 1.08E-06 1.02E-07 233E-08 uCifert
14-050984.02 MBL BLANK 06/22/14 00:00 5212014 | 5292044 | 1405084 | Thorium-228 EML Th-01 Modified 9.84E-14 1.65E-13 1.656-13 293613 1.03E-13 uCifm}
14-05084-03 pup 1037-1/0UTSIDE TRAILER 04/11/14 13:30 82172074 | Br2ORDI4 | 14-08084 | Thorum-228 EML Th-01 Maodified 1.34E-17 783817 763617 1.60E-16 7.44E-17 uGifmi
14-05094.04 Do 1037-1/0UTSIDE TRAILER 04/11/14 13:30 5/2142014 | 512972014 | 1405084 | Thorium-228 EML Th-01 Modified 6.08E-17 6.88E-17 6.90E.17 963817 1.69E-17 uCidmi
14-05084-05 TRG 1037-2/0UTSIDE TRAILER 04125014 10:20 5/21/2014 | 5/29/2014 | 14.05084 | Thorium.228 EML Th.01 Modified 3.26E-07 1.93E-07 1.96E-07 1.83E-07 5.34E-08 uCifs
14-05094-06 TRG 1037-3/QUTSIDE TRAILER 05/08/14 $0:13 512112014 | 5/25/2014 | 14-05094 | Thorium-228 EML Th-01 Modifled 2.30E-07 1.33E-07 1.34E-07 1.28E-07 4.18E-08 uCifs
14-05084-07 TRG S0037-4/TRANSFER STATION 04111114 14:00 512412014 | 5/29/2014 | 14-05084 | Thorium-228 EML Th-01 Modified 3.36E-07 211E-07 213E-07 2.26E-07 | B.63E.08 uClis
14-05084-08 TRG YO037-6/TRANSFER STATION 04/25/14 10:36 B/29/2014 | 529/2014 | 1405084 1 Thorium-228 EML Th-01 Modified 2.82E-07 1.85E.07 1.87607 2.02E-07 5.90E-08 ulis
14-05084-08 TRG S0037-B/TRANSFER STATION 05/09/14 10:26 512172014 | 5/29/2014 | 14-05094 | Thorium-228 EML Th-D1 Modified 1.74E07 1.29E-07 1.308-07 1.48E-07 4.41E-08 uCifs
14-05094-10 TRG 10378-7/QUTSIDE TRAILER 04/11114 13:30 52172014 | 5126/2014 | 14-05084 | Thorium-228 EML Th-01 Modified 1.238-16 8.90E-17 8.98€-17 8.62E-17 1.51E-17 uCiiml
?‘
CU=Counting Uncertainty;CSU=Combined Standard Uncerfalnty (2-sigmalMDA=Minimal Detected Activity;LCS=Laboratory Control Sample;MBL=Blank;DUP=Dupli TRG=N IS le; DO=Duplicate Original;CV=Critlcal Value
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Printed: 7/15/2014 1:31 PM Page2o0f2
) Report To: Work Order Details:
Eberline Analytical Dan Feezor SDG: 14-05094 SUPPLEMENTAL
i . Feezor Engineering, Inc. Purchase Order: BT-026-PO1
Final Report of Analysis 406 East Walnut Street Analysis Category:|  ENVIRONMENTAL
Chatham, I 6262 Sample Matrix. AF
Llan s;:::;e ci'gnt Dat‘e pDa te" A D.;Jte BT:;:" Analyte Method Result cu (o147} MDA cv Rs;?:

14-05084-01 LCs 05/22/14 00:00 Bi24/2014 | 5/20/2014 : 14-05084 : Thorium-230 EML Th-01 Modified 5,50E-06 148E-07 uCiimi
14-05094-01 LCs 05722114 00:00 B/21/2014 | 5/29/2014 | 14-05084 | Thorium-230 EML Th-07 Modified 6.00E-08 9.38E-07 1.20E-08 9.44E-08 2,02E-08 ulCimt
14-05084.02 MBL 05/22/14 0D:00 52172014 | 5129/2014 | 14-05094 | Thorium-230 EML Th-D1 Madified 1.03E-13 1.49E-13 1.50E-13 249E-13 6.85E-14 uCifml
14.05084-03 pDup 1037-1OUTSIDE TRAILER 04711414 13:30 52172014 | 51202014 | 14-05094 | Thorium-230 EML Th-01 Modified 562817 7.06E-17 7.09E-17 1.10E-16 3.22E-17 uCifml
14-05084-04 DO 1037-1/0UTSIDE TRAILER 04111114 13:30 5/21/2014 | 5/29/2014 | 14-05094 | Thorium-230 EML Th-01 Modified 14E-16 9.33E-17 9.49E-17 6.98E.17 8.23£-18 uCifmi
14-05084-05 TRG 1037-20UTSIDE TRAILER 4725114 10:20 /2172014 | 5/28/2014 | 14-05084 | Thorium-230 EML Th-01 Modified 54707 241E-07 251E-07 1.22E-07 1.95E-08 uCits
14-05094-08 TRG 1037-3:0UTSIDE TRAILER 05/09/14 10:13 512172014 | 5/29/2014 | 14-05084 | Thorium-230 EML Th-01 Modified 3.10E.07 1.46E-07 1.51E-07 9.31E-08 1.84E-08 uCifs
14.05094-07 TRG GO037-4/TRANSFER STATION 04111114 14:00 512112014 | 5/29/2014 | 14-05094 | Thorium-230 EML Th-D1 Madified 2.46E-07 1.758.07 1.78E-07 201E-07 7.38E.08 uCils
14-05084-08 TRG SO037-5/TRANSFER STATION 04/25/14 10:36 5/21/2014 | 5/29/2014 | 14-08094 | Thorium-230 EML Th-01 Modified 4.61E-97 2YE07 2.37E-07 1.35E-07 2.18E-08 uCils
14.05094-08 TRG QO037-BITRANSFER STATION 05/008/14 10:26 52204 | 572972014 | 14-05084 | Thorium-230 EML Th-01 Modified 362607 1.73€.07 1.78E-67 1.00E-07 1.81£-08 uClfs
14-05004-10 TRG 1037B-7/0UTSIDE TRAILER 04111114 13:30 52172014 | 5/29/2014 1 14-05094 | Thorium-230 EML Th-0% Modffied 1.48E-16 8.38E-17 9.67E-17 736617 1.18E-17 uCimi
14-05084-01 LCS 05/22114 00:G0 512412014 | 5/29/2014 | 14-05084 | Thorium-232 EML Th-D1 Modified 491E.06 1.77E-07 ¢ uCifmi
14-05084-01 LCS 05122114 00.00 BI04 | 51292014 | 1405004 | Thorlum-232 EML. Th-01 Modified 5.67€-06 8.96E-07 1.03E-08 884E08 8.03E-08 uCiiml
14-05094-02 MBL (5/22114 QD00 5/21/2014 | 5/29/2014 | 14.05084 | Thorium-232 EML Th-01 Modified 2.10E-14 9.60E-14 2.60E-14 2.25E-13 21476413 uCifml
14-08004-03 DupP 1037-1/0UTSIDE TRAILER 04/11/14 13:30 52172014 | 5/29/2014 | 14-05084 | Thorium-232 EML Th-01 Modified 7.80E-17 7.88€-17 761617 1.04E-16 992E-17 uCifmi
14-05094-04 o] 1037-1OUTSIDE TRAILER 04/11/14 13:30 5242014 1 5/28/2014 | 14-08084 | Thorium-232 EML Th-01 Modified 533617 581E17 5.83E-17 6.96E-17 819817 uCHml
14-05084-05 TRG 1037-21QUTSIDE TRAILER 04/25/14 10:20 B/21/20%4 | 5/29/2014 | 14-05094 | Thorium-232 EML Th.01 Modified 4.88E-07 2.24E-07 2.28E.07 1.03E-07 1.21E-07 uCls
14-05084.06 TRG 1037.3/0UTSIDE TRAILER 0509114 10113 5/21/2014 | 5120/2014 | 1405094 | Thorium-232 EML Th-01 Modified 1.57E-07 S.97E-08 1.01E-07 T.08E-08 8.33E-08 uCifs
14-05094-07 TRG 90037-4/TRANSFER STATION 04/11/14 14:00 512172014 | 5/29/2044 | 1405094 | Thorium-232 EML Th-01 Modified 1.34E-07 1.30E-07 1.31E-07 1.786-07 1.65€.07 uClls
14-05094-08 TRG S0037-5/TRANSFER STATION 04725714 1036 5/21/2014 | 5/28/2014 | 14-05084 | Thorium-232 EML Th-01 Modified 3.02E-07 1.80E-07 1.82E-07 1.14E-07 1.34E.07 uCils
14-05094-08 TRG G0037-6/TRANSFER STATION 05/09/14 10:26 512112044 | 5/268/2014 | 14-05094 | Thorium-232 EML Th-01 Madified 2.45E-07 143E-07 1.44E-07 1.17E-07 1.45E-07 uClis
14-05094-10 TRG 1037B-7IOUTSIDRE TRAILER 04/11/14 13:30 521/2014 | 5/29/2014 | 14-05094 | Thorium-232 EML Th-01 Modified 1.95E-16 1.08E-98 1.10E-18 TB81E17 6.88E-17 uCiimi

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty (2-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sample; MBL=Blank; DUP=Duplicate; TRG=Normal Sample;D0=Duplicate Original;CV=Critical Value
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VOLUME CORRECTED DATA

ORIGINAL DATA

e R

A AE11

15-05094

ALPHA_TH 1:Engineerin . i 1{-Apr-14

IBETA_SR 1 Engineerin : DUP 1037-1/GUTSIDE TRAILER  uCifml AOZEAD 2.06E-111  1.4E-11 NA Y 11-Apr-14
TH-228 "1 Engineerin DUP 1037-1/0UTSIDE TRAILER  1uCimi 378645 EA8EAZ T4 BIE2 NA INV 11-Apr-14] 3.04E+04
TH230 1 Engineerin | DUP 1037-1/0UTSIDE TRAILER  (uCi/ml TEOE-12] 2E-121 343E-12 NATTTTHNY 19-Apr-14] 3.04E+04
TH232 B Engineerin: DUP 1037-1/OUTSIDE TRAILER — JuCifmi 2126-12] 2.14E-12; 2.94E-12 “iNA NV 11-Apr-14] 3.04E+04
CALBHACTH T 1 Enginserin DO “1037-1/0UTSIDE TRAILER  uCi/mi 379E41, 8.48EA1Z 476E-12 NV 11-Apr-14]  6.07E+04]

{Engineerin DO THOS7-1/0UTSIDE TRAILER  uCirmt FOBEAGT TSGR rAE T T INV 11-Apr

ineerin DO 14037-1/0UTSIDE TRAILER  [uCilmi 1786121 195612 2.72E-12 T A :
Engineern DO 1037-1/OUTSIDE TRALER  uCimi 3.60E-42] 264E412 1.97E-12 INV {1-Apr14] 3.04E+04
: ‘Engineern DO H087-1/OUTSIDE TRAILER wCiml ¢ 1.51E-12) 1.64E-121 1.97E-12 NV 11-Aprid:  3.04E+04
14.05084 TRG O3B TIOUTSIDE TRAILER " ubifml ™ T343612] 3.14E-12] 4.74E-12 HINYE 8.07E+04
14-05094 v TRE1037B-TIOUTSIDE TRAILER uCmi ~ 3.B2E-11: 0.65E-12] 1.32E-11 HINV 1i-Apri4;  B.OTE+04
1405004 {iEngineerin : TRG {0378-7/OUTSIDE TRAILER uCymi 348E-12 2.82E-12) 244E12 “INV T1-Apr-14! 8.07E+04
14-05094 1 Engineerin [ TRG 1037B-7/OUTSIDE TRAILER iuCVmi 4196127 2.66E-121 2,09E-12 11-Apr-14 "8.07E+04
14-0506 {|Engineerin TRG 10378 FI0UTSIOE TRAILER "uCifmi " B54E-12] 3.9E-12; 221E12) ii-Apr-1a 6.07E+04

CORRECTED DATA

1037-1/0UTSIDE TRAILER

LF-03 & 04 are correct due to splitting for dup QC

11405004

dosed
114-05004 03
1405004

{14.05004

Corr Vol

T 72E+09

1.72E+09

1405094

1.41E-14

7561E-16

8.60E+08

11-Apr-1

Ti-Apr-14

1.72E+09,

1405004 10 Apex  TH282

‘1iEngineerin| TRG  71037B-7/OUTSIDE TRAILER

7/15/20148:42 AM

| B.OBE-17) 6.BBE-17, 1i-Apr-14-
| 1.41E-16] 8.33E-17] 6.68E-17 :
1037-4/0UTSIDE TRAILER B.33E-17 BRIE-17) B.96E-17
16378-7/0UTSIDE TRAILER ‘uCiimi | 1.216-16] 1.11E-16] 1.67E-18 17ze+os
16378-7/0UTSIDE TRAILER uCirmi 135E-15" 3.41E-16 4.676-16 NV 1i-Apr-14. 1.72E408
Engineerin T} 11037B-7/OUTSIDE TRAILER "uCiimi ™\ 1.236-16] 8.00E-17. 8.62E-17 Y 11-Apr-14. ~ 1.72E+409:
{iEngineerin TRG ' 10378-7/OUTSIDE TRAILER uGiimi | 148E-16] 0.30E-17 7 .36E-17 NV T1-Apr-14. 1.72E409,
uCiimi " 1GBE-18] 1.09E-16. 781E-17 NV Cii-Apri4; 1.72E+08)

lofi




